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WHY DOES NASA CARE? 


“... lhe expansion of human knowledge of the Earth and of phenomena in the atmosphere and 
space...” and to “provide for the widest practicable and appropriate dissemination of 
information concerning its activities and the results thereof...” 

— 1958 NASA Space Act, as amended 


1. Safety -— NASA’s #1 core value and the #1 priority during any event 
2. Science — Awareness of missions, science and return on investment 
3. Education — Fundamental learning opportunity of nature’s processes 
4. Public Engagement — Unique opportunity for all U.S. to participate 


5. Citizen Science — Several apps for citizens to gather data on nature’s 
processes 
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AUGUST 21, 2017: First total solar eclipse visible in the 
contiguous United States in 38 years. 

First coast-to-coast since 1918. 
First just in the USA since 1778. 
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PAST ECLIPSES 
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All the total solar eclipses across the 


United States of America from 1776 'to 2017 
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Fred Espenak, NASA/GSFC - 2002 July 


Annular Eclipse 


Byori Echpse sunearth.gsfc.nasa.gov/eclipse/eclipse.html 


Total and Annular Solar Eclipse Paths: 2001 — 2020 
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Hl liybrid Eclipse sunearth.gsfc.nasa.gov/eclipse/eclipse.html 


TOTAL SOLAR ECLIPSES ACROSS 
NORTH AMERICA 2001 - 2050 
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a Rob Lucas, with Jay Pasachoff's 2013 Eclipse Expedition 
SS Image Used With Permission 
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What You Can See: The Sky During Totality 


Jupiter is to the east of the Meridian (left), Mercury, Mars, and Venus to the west. 


Sirius 


Eclipsed Sun and Regulus 
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SCIENCE 


Awareness of missions, science and return on investment: 
¢ NASA science missions and programs 
¢ Seeing the sun 

¢ Observing from the ground 

¢ Observing Earth 

¢ Studying the Moon 

¢ Tracking planetary eclipses 


¢ Finding exoplanets 
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SCIENCE 


Awareness of missions, science and return on investment: 
e NASA science missions and programs 
* Seeing the sun 

¢ Observing from the ground 

¢ Observing Earth 

¢ Studying the Moon 

¢ Tracking planetary eclipses 


¢ Finding exoplanets 
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Image Credit: S. Habbal, M. Druckmiller and P. Aniol 


SCIENCE 


Awareness of missions, science and return on investment: 
¢ NASA science missions and programs 
¢ Seeing the sun 

¢ Observing from the ground 

¢ Observing Earth 

¢ Studying the Moon 

° Tracking planetary eclipses 


¢ Finding exoplanets 
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NASA 


NASA funded a team to 
train volunteers to collect 
images of the eclipse for 
the Citizen Continental- 
America Telescopic Eclipse 
(CATE) Experiment to study 
the dynamics of the inner 
solar corona. 


The GLOBE community contributes 
scientific data to NASA and 
GLOBE, your local community, and 
students and scientists worldwide 


SPACE GRANT SUPPORTED SCIENCE 
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SCIENCE 


Awareness of missions, science and return on investment: 
¢ NASA science missions and programs 
¢ Seeing the sun 

¢ Observing from the ground 

¢ Observing Earth 

¢ Studying the Moon 

¢ Tracking planetary eclipses 


¢ Finding exoplanets 
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SCIENCE 


Awareness of missions, science and return on investment: 
¢ NASA science missions and programs 
¢ Seeing the sun 

¢ Observing from the ground 

¢ Observing Earth 

¢ Studying the Moon 

¢ Tracking planetary eclipses 


¢ Finding exoplanets 
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SUN AND EARTH SCIENCE SUPPORTED THROUGH AO 


Total solar eclipses help us understand the sun-Earth connection. 
NASA is funding 11, sun-focused and Earth-focused, studies: 


¢ Physics of the coronal plasma 

¢ Measuring temperature and flow speed in the solar corona 

¢ Interdisciplinary airborne science from NASA's WB-57 

¢ Measuring the infrared solar corona 

¢ Citizen science: measuring the polarization of solar corona 

* Rosetta-stone experiments at infrared and visible wavelengths 
¢ Induced changes in the ionosphere over the continental U.S. 

¢ Contributions of ionization sources on the ionosphere 

¢ Empirically-guided solar eclipse modeling 


¢ Using spacecraft and ground-based instruments for radiative 
transfer 


¢ Land and atmospheric responses 


Credit: Marla Hladiuk 
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August 21, 2017 
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ON THE DAY OF THE ECLIPSE 


° Safety first!! 
¢ Plan! 

¢ Watch 

¢ Enjoy 
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EXPERIENCE 
#2017ECLIPSE ACROSS AMERICA 


AUGUST 21, 2017 


Read More 


Eclipse Countdown Until First Contact in O1 st 21, 2017 UT 
Days Hours Minutes 
On Monday, August 21, 2017, all of North America will be treated to an eclipse of the sun. Anyone within a) ee 
the path of totality can see one of nature's most awe inspiring sights - a total solar eclipse. This path, 
where the moon will completely cover the sun and the sun's tenuous atmosphere - the corona - can be 


seen, will stretch from Salem, Oregon to Charleston, South Carolina. Observers outside this path will still 
see a partial solar eclipse where the moon covers part of the sun's disk. NASA created this website to 
provide a guide to this amazing event. Here you will find activities, events, broadcasts, and resources 

Skt. 


from NASA and our partners across the nation. 


CITIZEN SCIENCE EDUCATION EVENTS 


SCIENCE SAFETY PUBLIC ENGAGEMENT 
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Thank you! 


http.//eclipse2017.nasa.gov 


More on eclipses 
” http://www.nasa.gov/eclipse 


M fea wiew faci htto://eclipse201 7.nasa.gov/safet 
Ofe ON SATE VIEWING OF CEIPSES | htty://go.nasa.gov/2evRZBG 


We welcome questions and comments at 
httos.//eclipse201 7.nasa.gov/contact-us 
jim.spann@nasa.gov 
c.alex.young@nasa.gov 


Eclipse Photography 
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Image: M.L. Adams, 2001 -- Lusaka, Zambia 
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1st Thing: Focal Length / Field Of View / Su 


This is NOT a high power big aperture event. This is the end point Dun disk ir image size ant or 
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Figure 4-2: Lens Focal Length Vs. Image Size for Eclipse Photography 


Film: z mm ner mnt 


seseseseeseseeeeeeeeeeeaeaeaaeaes 
Sweet Spot is is 800 to 1200 mm 


3 iim: 20) mur 


2017 © GMT 


2nd Thing: Full Sun Disk Exposure With a Glass Full Aperture Solar Filter 


This is your starting exposure for everything. ISO and f-stop won't change. 
Final crescents will be a little longer. This will also start to set you up for totality images 


10.4 so 200 1/30s 0.4 1so200 1/500s 


f10.4 is0200 1/60s | __ 10.4 180200 1/1000s 


0.4 1s0200 1/125s 0.4 1s0200 1/2000s 
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Your Yellow Full Sun Disk Image Exposure Will Be An Exposure That Will Be 
Good For the Inner Corona aim Me) = 11 5am 740100 B) 


(you have the ability to bracket) 


£12.6 ISO 200 1/60s f12.6 ISO 200 1/60 s 
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Review Of These Crucial Steps — 1 and 2 


Determine Your Gear - focal length (800 to 1200 mm / f-stop / meter setting / 
solar filter type 

Camera Tripod or Motor Drive - affects ISO selection a little. Make sure 
your tripod can point to 63 degrees without obstruction 

Practice Now - Take a Range of Exposures By Varying the Shutter 


Speed of a Full Sun Disk Image with Your Exact Gear Set-up After 
You Have Selected an ISO 


Pick a Shutter Speed of a Nice Exposure of the Full Disk That is Yellow 


Your final crescents will need a slightly Slower Shutter Speed to Stay the 
Same Tone Yellow. 


Your Yellow Full Sun Disk Image Exposure Will Be An Exposure That 
Will Be Good For the Inner Corona in Totality (you have the ability to 
[oy Tel 4-19) 
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aa ares 3rd Thing: Diamond Ring and Baley’s Beads (2001) 


Take Your Final Crescent Image 2 Minutes Before 24 Contact. Then 
change your Shutter Speed to a Faster Speed for Points of Bright Light. 
This is Going to Be Relative To YOUR Set-up for The Full Disk Image 
| Missed Beads and Diamond Ring in 2001 at 2"¢ Contact. My Timing Was Off At C2 


f 12.6 ISO 200 1/1000 s : f 12.6 ISO 200 1/500 s 
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4 Thing: Totality Exposures (2001) 
D]UT alate mm Ke) e=11iayam Cele mAYd|| MM = 1,<- Ml n= 1010 (- 6 @) ml => 4010-10] 1-1 (a POM Lo ©4010) 


1/250s : 1/125s 
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4‘ Thing: Totality Exposures (2001) 
During Totality You Will Take Range ©) il = 4oles-10] 1-1 (a Pao 14010) 


1/60 s | 1/30 s 
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4" Thing: Totality => 4 ofox-10] ¢-1- ml A010 BD) 
DTU siate mm Ke)e=\fiavam Golem AI MM R= 1.<— Range ©) il =>'4olo)-101¢-\- ol (a PA Om [= 1 O40) 0) ) 


1/15 s : 1/8 s 
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4 Thing: Totality Exposures (2001) 


DTT ave Wm Ke) el liavam elem Ad MM 1c Range Of Exposures. (1000mm, f 12.6, ISO 200) 


1/2 S (un-guided, no motion blur) 
: 2017 © GMT 


3rd Thing Again: Baley’s Beads Tato mB) t-laatolaremadiarem 400 D) 


After You Take Your Totality Exposures, Change your Shutter Speed to a Faster 
Speed for Points of Bright Light. This is Going to Be Relative To YOUR Set-up for The Full Disk 


Image (my yellow disk image was 1/60, {1/125, 1/250} 1/500) 
Got The Diamond Ring in 2001 at 3rd Contact. 1/500 s 
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Partial Phase Image Sequence Photography — How To Plan It? 


eo i 
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You Could Do The Calculations Rt. 65 and CL 
Take the time between C1 and C2 and convert to seconds OVINE 
1h 28m 18s = 88m 18s = 5298s 21:26:51 


C3 1:29:31 
Now subtract 240 seconds, because we really don’t want C1 and C2, we want Clots 
C1 plus 120s and C2 minus 120s. 5298 — 240 = 5058 That means we have a 
span of 5058s 


Take the span seconds and divide by 9 to get the gaps = 562s 

Convert that back to minutes and seconds; 9m = 540s leaving 22s 

Now we have to add back 9m and 22s, 10 times, starting at C1 plus 2m 

C1 is 11:58:33 plus 2 minutes is 12:00:33 

11:58:33 + 2m 00s = 12:00:33 — image 1 

12:00:33 + 9m 22s = 12:09:55 - image 2 

12:09:55 + 9m 22s = 12:19:17 — image 3 

12:19:17 + 9m 22s = 12:28:39 — image 4 

12:28:39 + 9m 22s = 12:38:01 — image 5 

Do that 5 more times 

Then start over and do it again because C3 to C4 (5107s) is going to be different from C1 to C2 (5298s) 
Or, use “PPISC” in Solar Eclipse Timer. One tap and it is all calculated 
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Review Of These Crucial Steps — 3 and 4 
Prepare For the Diamond Ring Effect and Baley’s beads Before 2™4 Contact - After 
your final crescent phase picture set you camera to the faster shutter speed (range 
1/500 to 1/2000; depends on your set-up) | 


Hee ORORS Reia/ Veneta Re Seu e ven ecb ny TeLay 
Them Down! Don’t bump your tripod! 


Timing Is Absolutely Critical! Our 2rd Contact Time Will Now Be So Much Better 
Than What I had In Africa 

| Atha 90 second mate batore 2+ eontacl Nave your hands on yoll-26lar 
of of) (0) WAL ae 

: repeat exposures. Your camera 

view finder will look blown out with light, it’s still bright. You can't pull filters too early 
because you don’t want to ruin your sensor, but you have to be early enough. Auto- 
bracket if possible with your camera. 
When Totality Occurs Take Your Range of Exposures - Then Look With 
Your Eyes and Binoculars - Enjoy the View 


Take Wide Angle and Horizon Images, Automate If Possible - NO FLASH 
Change Shutter Speed Back To Fast For Baley's Beads and Diamond Ring 
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2017 - USA - Solar Eclipse Timer 


Local Time @ Solar 4% Eclipse as ©) 
Rt Se : a Se 
You may also type in your own location values. 
: 00 Rey 
Latitude: 37.24345 


Tap ‘Get My Location’ to use current GPS location. 


Longitude ~88.33557 


Max aa 
Burna KY 4202; 
Contact Eo Contact tos . 


EChpse 
ac od Cl: 16:54:30.9 


C2: 18:22:28.3 


C4: 19:49:42.8 


GQ00 CBSERVING POSITION 
YOU ARE IN THE PATH OF TOTALITY 


'8p Button Below to Load Tres 


Mot 8 Mapping program, Remember, the 
closer you are to the centeriine, the longer the 
oration of totakty 


Two Tap Set-Up | 
1—Location 2-—Load Times 


Local Time 
10 = 03 3: 58 


Totality Duration 


: 40 


3rd 


Contact Ecipse Contact 
13:22:28 13:23:48 13:25:08 
Fd soy 


Get “Talked” Through 
The Eclipse 
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| have presented a wide range of things that | have done to document and enjoy a total 
But the things | have discussed are a combination of things at did at 3 
different eclipses, each time trying something new or adding 
something different 

If this is your first eclipse do not make it too complicated! Keep it simple! Enjoy it with 
your eyes! Out of everything !| have presented pick a couple of imaging ideas that you 
think are interesting and do those. 

You may not have a lot of set up time. We may not have stable weather and be able to 
set up 2 hours before C1 and have everything ready. 


Have a plan for this: What if you are driving to get to a patch of clear skies and you 
jump out of your car and you only have 10 minutes before C2, what are you going to do? 
What is your minimum set up? 
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